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© PACKAGING BAG ARRANGING APPARATUS. 

© A packaging bag arranging apparatus construct- 
ed so that, even when a plurality of packaging bags 
(3) in which a material is sealed are arranged so as 
to overlap one another and then transferred, the 
rearmost packaging bag does not fall rearward, the 
apparatus being adapted to enable the overlapping 
amount of each packaging bag to be suitably regu- 
lated. This apparatus is provided with aligning and 
transfer means (5, 30, 43) for laying a rear portion of 
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a preceding packaging bag (3-1) over the upper side 
of a front portion of a subsequent packaging bag (3- 
2) while transferring the bags (3), and overlapping 
amount regulating means (51, 52, 53) for regulating 
the amount by which the adjacent packaging bags 
overlap each other, by regulating the transfer rate of 
the packaging bags (3) driven by the arranging and 
transfer means (5, 30, 43). 
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FIELD OF TECHNOLOGY 

The present invention generally relates to an 
apparatus for handling packages of articles to be 
bagged such as, for example, candies or the like 
and, more particularly, to the apparatus for rectify- 
ing the packages in overlapped relationship with 
each other before the packages are put into a box. 

BACKGROUND ART 

A number of packages each comprising a seal- 
ed bag of articles such as candies or the like 
loaded thereinto by the use of a well-known pack- 
aging or bagging machine are generally packed in 
a box in a plurality of layers one above the other 
from the bottom of the box while the packages 
forming each layer are laid down, before the box 
are sealed with the packages therein. By way of 
example, if a row of the packages 3 are merely laid 
down horizontally as shown in Fig. 29, it may often 
occur that the total length L of the row of the 
packages 3 amounts to a value greater than the 
length L1 of the box used to accommodate the 
packages 3 in pile-up layers. In order to increase 
the packing .density of the packages into the box, it 
has been suggested to lay the packages 3 down 
with the neighboring packages partially overlapped 
with each other as shown in Fig. 30. Specifically, in 
Fig. 30, the row of the packages 3 are laid down 
with a leading end of one package 3 overlapping a 
trailing end of the preceding package 3 with re- 
spect to the direction of transport C. 

However, when the row of the packages is 
subsequently transported by means of a conveyor 
91 or the like while they are laid in the illustrated 
manner, and since the leading end of the rearmost 
package 3 overlays the trailing end of the preced- 
ing package 3, there is a possibility that the rear- 
most one of the packages 4 will be toppled rear- 
wardly to fall down as indicated by the phantom 
line as flapped by a wind pressure. Where articles 
such as, for example, potato chips as warmed are 
packaged, each package 3 is thermally expanded 
to have an increased thickness and. therefore, such 
rearward toppling of the rearmost package as dis- 
cussed above tends to occur. Also, since the 
amount of overlap permitted between the neighbor- 
ing packages 3 is substantially fixed, the difference 
occurs between the total length L of the row of the 
packages 3 and the length L1 of the box when the 
packages 3 are desired to be packed in boxes of a 
different size, and therefore, the packages 3 cannot 
be satisfactorily and efficiently packed in those 
boxes. 

In view of the above, it has been suggested in, 
for example, any one of the Japanese Laid-open 
Patent Publications No. 59-134105, published Au- 
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gust 1, 1984 and No. 64-84806, published March 
30, 1989, that as shown in Fig. 31 the packages 3 
in a row are overlapped in a reverse direction, that 
is, the packages 3 are laid down with a leading end 

s of one package 3 crawled under a trailing end of 
the preceding package 3 with respect to the direc- 
tion of transport C. According to this method, al- 
though the problem associated with the rearward 
toppling of the rearmost package 3 can be elimi- 

w nated, the fact that the amount of overlap permitted 
between the neighboring packages 3 is fixed ren- 
ders it difficult for the packages 3 to be packed in 
boxes of a different size. 

75 DISCLOSURE OF THE INVENTION 

In view of the foregoing, an object of the 
present invention is to alleviate the various prob- 
lems inherent in the prior art package rectifying 
20 method and to provide an efficient package rectify- 
ing apparatus of a type wherein, after rectification 
of a required number of the packages, the leading 
end of the rearmost package in the row of the 
packages is crawled under the trailing end of the 
25 preceding package so that the rearmost package 
does not topple rearwardly to fall down even 
though the row of the packages continues to be 
transported, thereby facilitating the handling of the 
packages and, also, wherein the amount of overlap 
30 between the neighboring packages can be adjusted 
and, therefore, no difference between the total 
length of the packages and the size of the box is 
created even though the size of the box or the 
number of the packages laid down in the box 
35 varies, making it possible for the packages to be 
efficiently and snugly packed in a box without 
manual handling. 

In order to accomplish the above described 
object, a package rectifying apparatus according to 
40 the present invention comprises a rectifying and 
transport means for bringing a leading end of one 
of packages, having contents sealed therein, under 
a training end of another one of the packages 
which precedes such one of the packages so as to 
45 overlap the trailing end of such another one of the 
packages over the leading end of such one of the 
packages while the packages are successively 
transported in a predetermined direction; and an 
overlap amount adjusting means for adjusting the 
50 amount of feed of the packages by the rectifying 
and transport means to thereby adjust the amount 
of overlap between the neighboring packages. 

According to the above described construction, 
since the rectifying and transport means is op- 
55 erable to cause the trailing end of the preceding 
package to overlap the leading end of the next 
succeeding package, the leading end of the rear- 
most one of the packages rectified in a row con- 
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taining the required number of the packages can 
be held having crawled under the trailing end of the 
immediately preceding package. Accordingly, the 
packages in the row can easily and efficiently han- 
dled with no possibility of the rearmost package 
being toppled rearwardly to fall down under the 
influence of a wind pressure. Also, since the over- 
lap amount adjusting means does effectively adjust 
the amount of overlap between the neighboring 
packages, no difference between the total length of 
the packages and the size of the box is created 
even though the size of the box or the number of 
the packages laid down in the box varies, making it 
possible for the packages to be efficiently and 
snugly packed in a box. Moreover, the rectification 
of the packages is automatically performed, requir- 
ing no manual intervention in handling the pack- 
ages and, therefore, the efficiency of work is high. 

According to a preferred embodiment of the 
present invention, the rectifying and transport 
means comprises a transport mechanism for suc- 
cessively supplying the packages, a holding means 
for receiving such another one of the packages 
transported by the transport mechanism and for 
retaining the trailing end of such another of the 
packages above the leading end of such one of the 
packages while such another one of the packages 
is brought to a standstill, and an overlapping 
means for driving the transport mechanism to 
transport such one of the packages so as to bring 
the leading end of such one of the packages under 
the trailing end of such another one of the pack- 
ages then retained by the holding means. 

Preferably, the overlap amount adjusting 
means may comprises a position adjusting means 
for adjusting a holding position of the another one 
of the packages with respect to the direction of 
successive transport of the packages. 

According to this preferred embodiment of the 
present invention, the successive transport of the 
packages and the partial overlapping between the 
neighboring packages while the amount of overlap 
therebetween is adjusted can be sequentially per- 
formed in a series of sequential operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In and throughout the following accompanying 
drawings, like parts are designated by like refer- 
ence numerals. 

Fig. 1 is a side view, with a portion cut away, of 
a package rectifying apparatus according to a 
first preferred embodiment of the present inven- 
tion; 

Fig. 2 is a top plan view of the package rectify- 
ing apparatus according to the first preferred 
embodiment of the present invention; 



Fig. 3 is a cross-sectional view taken along the 
line 3-3 in Fig. 2; 

Fig. 4 is a schematic side view of a portion of 

the package rectifying apparatus according to 
5 the first preferred embodiment of the present 

invention, showing a first step performed by the 

package rectifying apparatus; 

Fig. 5 is a schematic side view of that portion of 

the package rectifying apparatus according to 
io the first preferred embodiment of the present 

invention, showing a second step performed by 

the package rectifying apparatus; 

Fig. 6 is a schematic side view of that portion of 

the package rectifying apparatus according to 
75 the first preferred embodiment of the present 

invention, showing a third step performed by the 

package rectifying apparatus; 

Fig. 7 is a schematic side view of that portion of 

the package rectifying apparatus according to 
20 the first preferred embodiment of the present 

invention, showing a fourth step performed by 

the package rectifying apparatus; 

Fig. 8 is a schematic side view of that portion of 

the package rectifying apparatus according to 
25 the first preferred embodiment of the present 

invention, showing a fifth step performed by the 

package rectifying apparatus; 

Fig. 9 is a schematic side view of that portion of 

the package rectifying apparatus according to 
30 the first preferred embodiment of the present 

invention, showing a sixth step performed by the 

package rectifying apparatus; 

Fig. 10 is a schematic side view of that portion 

of the package rectifying apparatus according to 
35 the first preferred embodiment of the present 

invention, showing a seventh step performed by 

the package rectifying apparatus; 

Fig. 11 is a schematic fragmentary side sec- 
tional view showing the manner in which rows of 
40 packages having been rectified are successively 

packed into a box; 

Fig. 12 is a schematic side view of that portion 
of the package rectifying apparatus according to 
the second preferred embodiment of the present 

45 invention, showing a first step performed by the 
package rectifying apparatus; 
Fig. 13 is a schematic side view of that portion 
of the package rectifying apparatus according to 
a second preferred embodiment of the present 

50 invention, showing a second step performed by 
the package rectifying apparatus; 
Fig. 14 is a schematic side view of that portion 
of the package rectifying apparatus according to 
the second preferred embodiment of the present 

55 invention, showing a third step performed by the 
package rectifying apparatus; 
Fig. 15 is a schematic side view of that portion 
the package rectifying apparatus according to a 
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third preferred embodiment of the present in- 
vention, showing a first step performed by the 
package rectifying apparatus; 
Fig. 16 is a schematic side view of that portion 
of the package rectifying apparatus according to 5 
the third preferred embodiment of the present 
invention, showing a second step performed by 
the package rectifying apparatus; 
Fig. 17 is a schematic side view of that portion 
of the package rectifying apparatus according to 10 
the third preferred embodiment of the present 
invention, showing a third step performed by the 
package rectifying apparatus; 
Fig. 18 is a schematic side view of that portion 
of the package rectifying apparatus according to 15 
the third preferred embodiment of the present 
invention, showing a fourth step performed by 
the package rectifying apparatus; 
Fig. 19 is a schematic side view of that portion 
the package rectifying apparatus according to a 20 
fourth preferred embodiment of the present in- 
vention, showing a first step performed by the 
package rectifying apparatus; 
Fig. 20 is a schematic side view of that portion 
of the package rectifying apparatus according to 25 
the fourth preferred embodiment of the present 
invention, showing a second step performed by 
the package rectifying apparatus; 
Fig. 21 is a schematic side view of that portion 
of the package rectifying apparatus according to 30 
the fourth preferred embodiment of the present 
invention, showing a third step performed by the 
package rectifying apparatus; 
Fig. 22 is a schematic side view of that portion 
of the package rectifying apparatus according to 35 
the fourth preferred embodiment of the present 
invention, showing a fourth step performed by 
the package rectifying apparatus; 
Fig. 23 is a schematic side view of that portion 
of the package rectifying apparatus according to 40 
a fifth preferred embodiment of the present in- 
vention, showing a first step performed by the 
package rectifying apparatus; 
Fig. 24 is a cross-sectional view taken along the 
line 24-24 in Fig. 23; 45 
Fig. 25 is a schematic side view of that portion 
of the package rectifying apparatus according to 
the fifth preferred embodiment of the present 
invention, showing a second step performed by 
the package rectifying apparatus; 50 
Fig. 26 is a schematic side view of that portion 
of the package rectifying apparatus according to 
the fifth preferred embodiment of the present 
invention, showing a third step performed by the 
package rectifyng apparatus; 55 
Ftg. 27 is a schematic side view of that portion 
of the package rectifying apparatus according to 
the fifth preferred embodiment of the present 



invention, showing a fourth step performed by 

the package rectifying apparatus; 

Fig. 28 is a schematic side view of that portion 

of the package rectifying apparatus according to 

a sixth preferred embodiment of the present 

invention; 

Fig. 29 is a schematic side view showing an 
example of the packages laid down horizontally; 
Fig. 30 is a schematic side view showing an- 
other example of the packages laid down with a 
leading end of one package overlapping a trail- 
ing end of the preceding package; and 
Fig. 31 is a schematic side view showing a 
further example of the packages laid down with 
a leading end of one package crawled under a 
trailing end of the preceding package. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Preferred embodiments of the present inven- 
tion will be hereinafter described with reference to 
the accompanying drawings. 

First Embodiment 

Figs. 1 to 3 illustrates a first preferred embodi- 
ment of the present invention. Referring first to Fig. 
1, reference numeral 8 represents a machine 
framework including a pair of first brackets 12 
mounted thereon. A support shaft 7 has its op- 
posite end portions rotatably supported by the re- 
spective brackets 12. A pair of elongated support 
frames 6 for the support of a movable conveyor (a 
first conveyor) 5 have one ends positioned adjacent 
a receiving side (a left-hand side) from which pack- 
ages 3 are successively delivered onto the mov- 
able conveyor 5 are received. That ends of the 
elongated support frames 6 adjacent the receiving 
side are rotatably mounted on the respective end 
portions of the support shaft 7 so that opposite free 
ends of the elongated support frames 6 positioned 
at a delivery side (a right-hand side), from which 
the packages 3 having been transported by the 
movable conveyor 5 can be discharged, can move 
up and down about the support shaft 7. The mov- 
able conveyor 5 includes an conveyor belt 11 
trained between a main drive roll 9, mounted on 
the support shaft 7, and an idle roll 10 rotatably 
supported by and between the free ends of the 
elongated support frames 6. A first drive unit 13 
comprised of a servo-motor is rigidly mounted on 
one of the first brackets 12 and includes a main 
drive pulley 14. The main drive pulley 14 is drivin- 
gly coupled by means of a belt 15 with a driven 
pulley 21 mounted on the support shaft 7. 

The first bracket 12 carrying the first drive unit 
13 also has a second drive unit 17 comprised of a 
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motor and having a drive shaft 18 on which a stem 
of an elongated cranking plate 19 is mounted. A 
turnbuckle 20 has one end pivotally connected with 
a free end of the cranking plate 19 opposite to the 
stem and the other end pivotally connected with 
one end of a first link 23. The first link 23 is in turn 
pivotally mounted on a support stud 22 journalled 
to the first bracket 12. A second link 24 has one 
end pivotally connected to the support stud 22 and 
the opposite end pivotally connected with one end 
of a third link 25 which has in turn the opposite end 
pivotally connected with a lower end of a connect- 
ing rod 26 rigidly secured to one of the elongated 
support frames 6 so as to extend generally down- 
wardly therefrom. 

The machine framework 8 also includes a pair 
of second brackets 31 in alignment with the pair of 
the first bracket 12, said pair of the second brack- 
ets 31 supporting a fixed conveyor (a second con- 
veyor) 30 positioned adjacent to and on a leading 
side of the movable conveyor 5 with respect to the 
direction of transport C. The fixed conveyor 30 is 
so supported and so positioned that, when the 
delivery end or discharge end of the movable con- 
veyor 5 is moved upwardly to assume a position 
shown by the solid line, the fixed conveyor 30 can 
receive the package 3 from the movable conveyor 
5. 

A third drive unit 32 comprised of a variable- 
speed servo-motor is rigidly mounted on one of the 
second brackets 31 and includes a main drive 
pulley 33 drivingly coupled through a belt 36 with a 
driven pulley 35 rotatably mounted on a shaft 34 
that is journalled to the second bracket 31. A main 
drive roll 37 is mounted on the shaft 34 in coaxial 
relation with the driven pulley 35 as shown in Fig. 
2. The second brackets 31 carry, in addition to the 
main drive roll 37 on the shaft 34, an idle roll 38, 
rotatably supported at a discharge end, and a pair 
of intermediate guide rolls 39 positioned between 
the main drive roll 37 and the idle roll 38 as shown 
in Fig. 1 . A conveyor belt 40 forming a part of the 
fixed conveyor 30 is trained between the main 
drive roll 37 and the idle roll 38 via the intermedi- 
ate guide rolls 39. 

A stopper 42 for positioning the packages 3 in 
abutment therewith is disposed in the vicinity of the 
discharge end of the movable conveyor 5 so as to 
extend downwardly while a holding means 43 for 
holding the packages 3 is disposed between the 
movable conveyor 5 and the fixed conveyor 30 as 
shown in Fig. 2. As best shown in Fig. 3, the 
holding means 43 includes a pair of holding levers 
44 adapted to be positioned above the discharge 
end of the movable conveyor 5 so as to hold the 
packages 3 one by one and, for this purpose, the 
holding levers 44 have their stems mounted on 
upper ends of respective rotatable operating rods 
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46 of fourth drive units 45 positioned laterally out- 
wardly of the movable conveyor 5 and each com- 
prised of a rotary air-cylinder. Thus, it will readily 
be seen that, when the fourth drive units 45 are 

5 activated, the holding levers 44 can be moved into 
or out of a position above the conveyor belt 1 1 of 
the movable conveyor 5 then held at an elevated 
position, that is, moved into or out of that portion of 
a transport path which straddles between the con- 

ro veyor belts 11 and 40 as shown in Fig. 2, respec- 
tively. 

The first to fourth drive units 13, 17, 32 and 45 
are adapted to be controlled by a common control- 
ler 50 shown in Fig. 1. 

75 With the movable conveyor 5 held at a lowered 

position shown by the phantom line in Fig. 1, an 
article detecting sensor 51 comprised of a com- 
bination of, for example, a light emitting element 
and a photoelectric tube is secured to a portion of 

20 the machine framework 8 adjacent the discharge 
end of the movable conveyor 5 in the lowered 
position. The controller 50 referred to above in- 
cludes a stop means 52 for bringing the first drive 
unit 13 to a hart at a predetermined timing after it 

25 has received a detection signal from the sensor 51 
indicative of the presence of a package 3, and a 
feed control means 53 for driving the first and third 
drive units 13 and 32, when the movable conveyor 
5 is moved to the elevated position, for transporting 

30 the package 3 a predetermined distance from the 
position at which the package is halted. The con- 
troller 50 also includes an overlapping means 54 
for driving the first drive unit 13 to run the movable 
conveyor 5 during a period in which the preceding 

35 package is held by the holding levers 44, so that 
the next succeeding package can be fed towards 
under the preceding package 

According to the embodiment shown in Figs. 1 
to 3, the movable conveyor 5 and the fixed con- 

40 veyor 30 together constitute a transport mechanism 
operable to transport the packages 3 successively, 
and the transport mechanism 5 and 30, the holding 
means 43 and the overlapping means 54 included 
in the controller 50 together constitute a rectifying 

45 and transporting means operable to overlap the 
neighboring packages 3 partially with each other 
while feeding them. Also, the article detecting sen- 
sor 51, the stop means 52 and the feed control 
means 53 together constitute a position adjusting 

so means for adjusting the position of the preceding 
package with respect to the direction of transport 
thereof. 

In this illustrated embodiment, during an inop- 
erative condition of the package rectifying appara- 
56 tus, the support frames 6 of the movable conveyor 
5 is pivoted about the support shaft 7 with the 
discharge end of the movable conveyor 5 moved 
downwardly to assume the lowered position as 
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shown by the phantom line in Fig. 1. Starting from 
this condition and when the package rectifying ap- 
paratus is operated, the first package 3-1 having 
discharged from the packaging or bagging machine 
and then transported by means of a suitable trans- 
port means (not shown) is loaded onto the con- 
veyor belt 11 of the movable conveyor 5 at the 
receiving side. 

At this time, the conveyor belt 11 is driven by 
the first drive unit 13 through the main drive pulley 
14, the driven pulley 21 and the drive belt 15 and, 
therefore, the first package 3-1 is transported to- 
wards the discharge end of the movable conveyor 
5 as shown in Fig. 4, whereupon the article detect- 
ing sensor 51 detects a leading end of the first 
package 3-1 and then outputs a detection signal. In 
response to receipt of this detection signal, the 
stop means 52 in the controller 50 is activated so 
that the drive of the first drive unit 13 for driving 
the movable conveyor 5 is disabled, after the first 
drive unit 13 being driven has been permitted to 
continue its revolution a predetermined number of 
revolutions, to bring the conveyor belt 11 to a halt 
thereby to bring the first package 3-1 to a predeter- 
mined stop position. In the event that the first 
package 3-1 has overrun the predetermined stop 
position, the first package 3-1 is brought into abut- 
ment with the stopper 42 and is thus regulated in 
position and, therefore, there is no possibility that 
the package may fall out of the movable conveyor 

When the first drive unit 13 is brought to a halt, 
the second drive unit 17 is activated according to a 
sequence control program so that the support 
frames 6 with the conveyor belt 11 carrying the 
first package 3-1 thereon are pivoted about the 
support shaft 7 with the discharge end of the 
movable conveyor 5 moving upwardly by the op- 
eration of the cranking plate 19, the turnbuckle 20, 
the first to third links 23 to 25 and the connecting 
rod 26. As soon as the discharge end of the 
movable conveyor 5 is brought to the elevated 
position at which a discharge end of the conveyor 
belt 1 1 of the movable conveyor 5 is substantially 
in level with a receiving end of the conveyor belt 
40 of the fixed conveyor 30, a limit switch (not 
shown) is activated to bring the second drive unit 
17 to a halt to thereby keep the movable conveyor 
5 at the elevated position. During this pivotal move- 
ment of the movable conveyor 5, the first package 
3-1 is correspondingly lifted with its leading end 
sliding along a surface of the stopper 42. 

Subsequent to the arrival of the discharge end 
of the movable conveyor 5 at the elevated position, 
the feed control means 53 in the controller 50 is 
activated according to the sequence control pro- 
gram to drive the first and third drive units 13 and 
32 synchronously to advance the first package 3-1 



a predetermined distance from the stop position as 
shown in Fig. 5 and then to bring the first and third 
drive units 13 and 32 to a halt to stop the first 
package 3-1 after the first package 3-1 has been 
5 moved the predetermined distance from the stop 
position. At this time, the first package 3-1 is held 
in position having the leading end thereof resting 
on the conveyor belt 40 of the fixed conveyor 30 
and the trailing end thereof resting on the conveyor 
10 belt 11 of the movable conveyor 5. 

Simultaneously with this stop, the fourth drive 
units 45 for the holding means 43 shown in Fig. 3 
are activated to cause the holding levers 44 to 
pivot from a position shown by the solid line to a 
75 position shown by the phantom line in Fig. 2 so as 
to protrude into the transport path straddling the 
movable and fixed conveyors 5 and 30 so that, as 
shown in Fig. 6, the trailing end of the first package 
3-1 is retained by the holding levers 44 from below. 
20 When a limit switch (not shown) detects the 

angular movement of the holding levers 44, the 
overlapping means 54 in the controller 50 is ac- 
tivated to drive the second drive unit 17 to pivot the 
support frames 6 with the discharge end of the 
25 movable conveyor 5 moving downwardly to the 
lowered position leaving the first package 3-1 
above the conveyor belt 11. When a limit switch 
(not shown) detects a complete return of the mov- 
able conveyor 5 to the lowered position, the sec- 
30 ond drive unit 17 is brought to a halt. Simulta- 
neously with the lowering of the movable conveyor 
5, the overlapping means 54 activates the first 
drive unit 13 to run the conveyor belt 11 in readi- 
ness for receipt of the next succeeding package. 
35 When the second package 3-2 is delivered 

onto the movable conveyor 5, the movable con- 
veyor 5 transports the second package 3-2 towards 
the discharge end of the movable conveyor 5, that 
is, towards a position immediately beneath the first 
40 package 3-1, as shown in Fig. 8, in a manner 
similar to the transport of the first package 3-1. The 
second package 3-2 having been transported to the 
discharge end of the movable conveyor 5 is 
brought to the predetermined stop position by the 
45 operation of the article detecting sensor 51 and the 
stop means 52. Thereafter, the second drive unit 
17 is activated in a manner described hereinbefore 
to pivot the support frames 6 about the support 
shaft 7 with the discharge end of the movable 
so conveyor 5 consequently moving upwardly to the 
elevated position while the second package 3-2 
rests thereon. At this time, the preceding package 
3-1 is supported on and retained by the holding 
levers 44 while being brought to a standstill and 
55 positioned immediately above the next succeeding 
package 3-2 as clearly shown in Fig. 8. 

When this next succeeding package 3-2 is 
brought into contact with respective undersurfaces 
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of the holding levers 44 to shift the latter slightly 
upwardly, this upward shift of the holding levers 44 
is detected by a limit switch (not shown) which 
then activates the fourth drive unit 45 to pull out 
the holding levers 44 from the position shown by 
the phantom line to the position shown by the solid 
line in Fig. 2. In this way, a trailing end of the 
preceding package 3-1 assumes a position overlap- 
ping a leading end of the next package 3-2 as 
shown in Fig. 9. 

When a rectification of a number of packages 3 
has been completed by repeating the above de- 
scribed procedures a number of times equal to the 
number of the packages 3, the first and third drive 
units 13 and 32 are simultaneously activated to 
simultaneously operate the movable and fixed con- 
veyors 5 and 30 to transfer all the packages 3 from 
the movable conveyor 5 onto the fixed conveyor 30 
as shown in Fig. 10 and then from the fixed con- 
veyor 30 towards a subsequent handling station 
where, for example, as shown in Fig. 11 the pack- 
ages 3 being sucked by a vacuum sucking ma- 
chine 58 are loaded into a box 59. 

Should the size of the box 59 changes, the 
amount of feed determined by the feed control 
means 53 shown in Fig. 5, that is, the distance over 
which the package 3 is advanced from the stop 
position is to be varied to adjust the amount of 
overlap permitted between the neighboring pack- 
ages 3 to thereby vary the total length L so that a 
row of the packages 3 can be efficiently and snugly 
loaded into the box 59 of a different size. Where 
the packages 3 are to be loaded into the box 59 
while piled up in plural layers, the necessity may 
often occur that the number of the packages 3 
forming one layer may vary from that forming an- 
other layer. By way of example, where ten pack- 
ages 3 are desired to be packed in a single box, 
the number of the packages 3 in each layer may 
be four, four and three from the bottom of the box. 
In such case, while the total length L of the pack- 
ages 3 in each layer is kept constant, the amount 
of overlap permitted between the neighboring pack- 
ages 3 is to be adjusted to accommodate a varying 
number of the packages 3 for each layer. 

As indicated above, since the leading end of 
each next succeeding package 3-2 is crawled un- 
der the trailing end of the preceding package 3-1, 
there is no possibility that the rearmost one of the 
packages 4 being transported will be toppled rear- 
wardly to fall down as flapped by the wind and, 
therefore, the handling of the packages 3 can be 
facilitated. Moreover, since the amount of overlap 
between the neighboring packages 3 can be ad- 
justed, no difference between the total length L of 
the packages 3 and the size L1 of the box is 
created even though the size L1 of the box or the 
number of the packages 3 laid down in the box 



varies, making it possible for the packages 3 to be 
efficiently and snugly packed in the box. 

Second Embodiment 

5 

The second preferred embodiment of the 
present invention is shown in Figs. 12 to 14. While 
most of component parts of the package rectifying 
apparatus according to the second preferred em- 

10 bodiment are similar to those according to the 
foregoing embodiment, the holding means 43 em- 
ployed in the package rectifying apparatus accord- 
ing to the second preferred embodiment comprises 
a holding plate 63 fixedly mounted on an operating 

is rod 62 adapted to be selectively extended and 
retracted by an air cylinder 61 so that the holding 
plate 63 can be selectively elevated and lowered, 
respectively. The holding plate 63 has a lower 
portion serving as a stopper 64 which, when the 

20 holding plate 63 is held in a lowered position, 
serves to position the package 3 which has been 
transported by the movable conveyor 5. 

When the movable conveyor 5 carrying the 
first package 3-1 thereon is pivoted about the sup- 

25 port shaft 7 with the discharge end thereof moving 
to the elevated position, the feed control means 53 
in the controller 50 activates the first and third drive 
units 13 and 32 simultaneously to thereby advance 
the first package 3-1 the predetermined distance to 

30 allow the leading end of the first package 3-1 to 
rest on the receiving end of the fixed conveyor 30. 
Thereafter, as shown in Fig. 13, the holding plate 
63 of the holding means 43 is elevated with an 
upper portion thereof consequently protruding into 

35 the transport path to support the trailing end of the 
first package 3 thereon. 

After the next succeeding package 3-2 has 
subsequently been shift-ed upwardly by the mov- 
able conveyor 5 to allow the leading end thereof 

40 brought into contact with the trailing end of the 
preceding package 3-1 from below, the holding 
plate 63 is lowered as shown in Fig. 14 and both of 
the preceding and next succeeding packages 3-1 
and 3-2 are advanced a predetermined distance 

45 towards the fixed conveyor 30 by the operation of 
the feed control means 53. Thereafter, the holding 
plate 63 is again elevated to retain the trailing end 
of the next succeeding package 3-2. This proce- 
dure is repeated a number of times equal to the 

so number of the packages 3 desired to be rectified 
for each layer. 

Third Embodiment 

55 The third preferred embodiment of the present 

invention is shown in Figs. 15 to 18. As shown in 
Fig. 15, first and second conveyors 5A and 30, 
both being fixed in position, are disposed to as to 
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align with each other in a direction conforming to 
the direction C of transport of the packages 3, and 
the holding means 43 capable of being selectively 
elevated and lowered in a manner similar to that 
employed in the second embodiment of the s 
present invention is disposed between the first and 
second conveyors 5A and 30. This holding means 
43 includes the holding plate 63 having its upper 
portions serving as the stopper 64. 

The first package 3-1 is brought to a standstill 10 
at the predetermined stop position by the operation 
of the stop means 52 activated in response to 
receipt of the detection signal fed from the article 
detecting sensor 51. At this time, the holding plate 
63 has been elevated and, accordingly, the first 75 
package 3-1 when exceeding the stop position is 
brought into abutment with the stopper 64 of the 
holding plate 63 so as to be regulated in position. 
Therefore, there is no possibility that the package 
3-1 is transported excessively beyond the stop 20 
position. 

Following the stop of the package 3-1. and in 
accordance with the sequence control program, the 
feed control means 53 is activated in response to 
the lowering of the holding plate 63 to drive the 25 
first and second conveyors 5A and 30 simulta- 
neously to advance the first package 3-1 the pre- 
determined distance with the leading end thereof 
consequently resting on the second conveyor 30. 
Thereafter, as shown in Fig. 16, the holding plate 30 
63 is again elevated to shift the trailing end of the 
first package 3-1 upwardly to a level higher than 
the level of the leading end of the next succeeding 
package 3-2. 

While in this condition, as shown in Fig. 17, the 35 
next succeeding package 3-2 is transported by the 
first conveyor 5A and is brought to a standstill with 
the leading end thereof crawled under the trailing 
end of the preceding package 3-1. At this time, the 
next succeeding package 3-2 is regulated in posi- aq 
tion by the stopper 64 of the holding plate 63 not 
to overrun the predetermined stop position. There- 
after, the holding plate 63 is lowered to allow the 
preceding and next succeeding packages 3-1 and 
3-2 to be advanced the predetermined distance, 45 
and the holding plate 63 is subsequently elevated 
again to shift the trailing end of the next succeed- 
ing package 3-2. By repeating this procedure, the 
required number of the packages 3 which even- 
tually form a single layer of package are rectified. 50 

Fourth Embodiment 

The fourth preferred embodiment of the 
present invention is shown in Figs. 19 to 22. Refer- 55 
ring first to Fig. 19, leading and trailing conveyors 
70 and 71 are fixed conveyor, and the trailing or 
first conveyor 70 is supported in an inclined fashion 



so as to successively transport the packages 3 
upwardly in a direction shown by D1 while the 
leading or second conveyor 71 is disposed adja- 
cent a discharge end of the first conveyor 70 and 
is operable to transport the packages 3 substan- 
tially horizontally in a direction shown by D2. 
Hence, the direction of transport D2 of the pack- 
ages 3 by the second conveyor 71 is oriented 
lower than the direction of transport D1 of the 
packages 3 by the first conveyor 70. In this em- 
bodiment, the first conveyor 70 constitutes a trans- 
port mechanism for the successive transport of the 
packages 3 while the second conveyor 71 con- 
stitutes a retaining mechanism for retaining the 
trailing end of the preceding package at a level 
higher than the leading end of the next succeeding 
package. 

The first package 3-1 is, after having been 
transferred from the first conveyor 70 onto the 
second conveyor 71, brought to a standstill at the 
predetermined stop position by the operation of the 
stop means 52 then operating in response to the 
detection signal fed from the article detecting sen- 
sor 51. Subsequently, the second conveyor 71 is 
driven in the opposite direction by the feed control 
means 53 to allow the trailing end of the first 
package 3-1 to protrude rearwardiy from the re- 
ceiving end of the second conveyor 71 as shown 
by the solid line in Fig. 20. 

While in the condition as shown in Fig. 20, and 
as shown in Fig. 21, the next succeeding package 
3-2 is transported by means of the first conveyor 
70 and is subsequently brought to a standstill by 
the operation of the stop means 52 in response to 
the detection signal from the article detecting sen- 
sor 51 at the predetermined stop position at which 
the leading end of such next succeeding package 
3-2 is held in contact from below with the trailing 
end of the preceding package 3-1. Thereafter, the 
first and second conveyors 70 and 71 are simulta- 
neously driven by the feed control means 53 to 
advance both of the preceding and next succeed- 
ing packages 3-1 and 3-2 a predetermined dis- 
tance and the simultaneous transport is halted at 
the time when the trailing end of the next succeed- 
ing package 3-2 is held in position to protrude 
outwardly from the receiving end of the second 
conveyor 71 as shown in Fig. 22. 

As can readily be understood from the fore- 
going description, the stop position at which the 
next succeeding package 3-2 is brought to a stand- 
still and the amount of feed of the next succeeding 
package 3-2 are different from those of the preced- 
ing package 3-1. Therefore, the use is made of a 
counter for counting the detection signals fed from 
the article detecting sensor 51 to differentiate the - 
next succeeding package 3-2 from the preceding 
package 3-1. This operation is repeated until the 
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required number of the packages 3 have been 
rectified preparatory to the loading into the box. 

Fifth Embodiment 

The fifth preferred embodiment of the present 
invention is shown in Figs. 23 to 27. Referring 
particularly to Fig. 23, a fixed transport conveyor 
73 includes a plurality of juxtaposed conveyor belts 
75 trained in side-by-side relationship with each 
other in a widthwise direction W of the fixed trans- 
port conveyor 73 as best shown in Fig. 24, and a 
pusher 74 forming the retaining means is disposed 
so as to traverse conveyor belts 75 in a direction 
perpendicular to the lengthwise direction of the 
fixed transport conveyor 73. This pusher 74 is 
adapted to be driven by an air cylinder 76. 

Also as best shown in Fig. 24, the pusher 74 
has a plurality of combs 78 formed integrally there- 
with in side-by-side relationship with each other, 
each neighboring combs 78 being spaced a dis- 
tance corresponding to the width of the respective 
conveyor belt 75 so that the combs 78 can pro- 
trude into and move within associated spaces each 
between the neighboring conveyor belts 75. 

Referring again to Fig. 23, when the first pack- 
age 3-1 is transported by means of the fixed trans- 
port conveyor 73 and the leading end of the first 
package 3-1 reaches a position immediately suc- 
ceeding a trailing end 74a of the pusher 74, the 
article detecting sensor 51 detects the presence of 
the leading end of the first package 3-1 to thereby 
generate the detection signal. In response to re- 
ceipt of this detection signal the stop means 52 in 
the controller 50 is activated to allow the first drive 
unit 13, used to drive the fixed transport conveyor 
73, to revolve a predetermined number of revolu- 
tions and then to bring the first drive unit 13 to a 
halt, causing the first package 3-1 to be brought to 
a standstill at a predetermined stop position in- 
dicated by the phantom line in Fig. 23. Then, by 
the operation of the feed control means 53, the first 
package 3-1 is advanced a predetermined distance 
from the stop position to a position shown by the 
solid line in Fig. 23. 

While in this condition, the air cylinder 76 is 
activated to elevate the pusher 74 to lift the first 
package 3-1 away from the conveyor belts 75 as 
shown in Fig. 25. As this time, the trailing end of 
the first package 3-1 so lifted by the pusher 74 
protrudes outwardly rearward from the trailing end 
74a of the pusher 74. The fixed transport conveyor 
73 is subsequently driven again to transport the 
next succeeding package 3-2 in a manner similar 
to the transport of the preceding package 3-1 until 
the leading end of the next succeeding package 3- 
2 is brought under the trailing end of the preceding 
package 3-1 resting on the pusher 74 which has 



been elevated. In the event that at this time the 
next succeeding package 3-2 exceeds over the 
predetermined stop position, the leading end of the 
next succeeding package 3-2 is brought into en- 
5 gagement with the trailing end 74a of the elevated 
pusher 74 and is thus regulated in position without 
being excessively advanced beyond the predeter- 
mined stop position. 

Thereafter, as shown in Fig. 26, as the pusher 

10 74 is lowered, the trailing end of the preceding 
package 3-1 resting on the pusher 74 is brought 
above the leading end of the next succeeding 
package 3-2 then resting on the fixed transport 
conveyor 73. Once this condition as shown in Fig. 

75 26 has been established, by the operation of the 
feed control means 53 both of the preceding and 
next succeeding packages 3-1 and 3-2 are ad- 
vanced a predetermined distance and are brought 
to a standstill when the both come above the 

20 pusher 74 while the trailing end of only the next 
succeeding package 3-2 protrude rearwardly from 
the trailing end 74a of the pusher 74. Subse- 
quently, as shown in Fig. 27, the pusher 74 is 
again elevated to lift both of the preceding and next 

25 succeeding packages 3-1 and 3-2. This operation 
is repeated a required number of times to rectify 
the required number of the packages 3 preparatory 
to the loading of them into the box. 

30 Sixth Embodiment 

The sixth preferred embodiment of the present 
invention is shown in Fig. 28. The package rectify- 
ing apparatus according to this embodiment is sub- 

35 stantially similar to that according to the third em- 
bodiment of the present invention shown in and 
described with reference to Figs. 15 to 18 except 
that, in place of the holding means 43 comprising 
the selectively upwardly and downwardly movable 

40 holding plate 63 used in the apparatus according to 
the third embodiment of the present invention, the 
holding means 43 comprising a suction holder 80 
as shown in Fig. 28 is employed. The suction 
holder 80 is fixedly mounted through a support 

45 lever 82 on a support shaft 81 rotatably supported 
by the machine framework 8, said support shaft 81 
being in turn drivingly coupled with the fourth drive 
unit 45A so that, when the fourth drive unit 45A is 
activated, the support shaft 81 is driven to move 

so the suction holder 80 selectively up and down. 

When the suction holder 80 is moved down- 
wardly while the second conveyor 30 is held still, 
the trailing end of the preceding package 3-1 is 
sucked by the suction holder 80, after which the 

55 suction holder 80 is moved upwardly to lift the 
trailing end of the preceding package 3-1. As the 
trailing end of the preceding package 3-1 is lifted 
by the upward movement of the suction holder 80, 

10 
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the first conveyor 5 is driven to transport the next 
succeeding package 3-2 until the leading end of 
the next succeeding package 3-2 is brought under 
the trailing end of the preceding package 3-1 . The 
suction holder 80 is subsequently again moved 5 
downwardly to allow the trailing end of the preced- 
ing package 3-1 to rest on the leading end of the 
next succeeding package 3-2 in an overlapping 
relationship. 

It is to be noted that the holding means com- 10 
prising the suction holder may be equally em- 
ployed in the package rectifying apparatus accord- 
ing to the fifth embodiment of the present invention 
shown in and described with reference to Figs. 23 
to 27, in which case the holding means comprising 75 
the suction holder should supersede the holding 
means 43 comprising the pusher 74. Where the 
holding means comprising the suction holder is 
employed in the apparatus according to the fifth 
embodiment of the present invention, the holding 20 
means may be of a large size sufficient to suck all 
of the partially overlapped packages of a number 
required for each row of the packages to be loaded 
into a box. 

It is to be noted that, in any one of the fore- 25 
going embodiments of the present invention, as an 
overlap amount control means, a position adjusting 
means comprising the article detecting sensor 51, 
the stop means 52 and the feed control means 53 
has been used to adjust the position, at which the 30 
preceding package 3-1 is to be retained, with re- 
spect to the direction of transport. However, it is 
possible to adjust the amount of overlap between 
the preceding package 3-1 and the next succeed- 
ing package 3-2 by appropriately changing the stop 35 
position for the next succeeding package 3-2 in 
dependence on the detection signal fed from the 
article detecting sensor 51. 

As hereinbefore fully described, according to 
the present invention, since after the rectification of aq 
the required number of the packages the leading 
end of the rearmost package in the row of the 
packages is crawled under the trailing end of the 
preceding package, the rearmost package does not 
topple rearwardly to fall down even though the row 45 
of the packages continues to be transported, there- 
by facilitating the handling of the packages. Also, 
since the amount of overlap between the neighbor- 
ing packages can be adjusted, no difference be- 
tween the total length of the packages and the size so 
of the box is created even though the size of the 
box or the number of the packages laid down in 
the box varies, making it possible for the packages 
to be efficiently and snugly packed in the box. 
Moreover, the rectification of the packages is auto- 55 
matically performed, requiring no manual interven- 
tion in handling the packages and, therefore, the 
efficiency of work is high. 



Industrial Applicability 

The package rectifying apparatus according to 
the present invention is particularly suited as a 
rectifying apparatus for packing various packages 
or bags containing any suitable articles such as, for 
example, machine component parts, other than 
candies, foodstuff or the like. 

Claims 

1- A package rectifying apparatus which com- 
prises: 

a rectifying and transport means for bring- 
ing a leading end of one of packages, having 
contents sealed therein, under a training end of 
another one of the packages which precedes 
such one of the packages so as to overlap the 
trailing end of such another one of the pack- 
ages over the leading end of such one of the 
packages while the packages are successively 
transported in a predetermined direction; and 

an overlap amount adjusting means for 
adjusting the amount of feed of the packages 
by the rectifying and transport means to there- 
by adjust the amount of overlap between the 
neighboring packages. 

2. The package rectifying apparatus as claimed 
in Claim 1, wherein said rectifying and trans- 
port means comprises a transport mechanism 
for successively supplying the packages, a 
holding means for receiving said another one 
of the packages transported by the transport 
mechanism and for retaining the trailing end of 
said another of the packages above the lead- 
ing end of said one of the packages while said 
another one of the packages is brought to a 
standstill, and an overlapping means for driving 
the transport mechanism to transport said one 
of the packages so as to bring the leading end 
of said one of the packages under the trailing 
end of said another one of the packages then 
retained by the holding means. 

3. The package rectifying apparatus as claimed 
in Claim 2, wherein said overlap amount ad- 
justing means comprises a position adjusting 
means for adjusting a holding position of said 
another one of the packages with respect to 
the direction of successive transport of the 
packages. 

4. The package rectifying apparatus as claimed 
in Claim 3, wherein said transport mechanism 
includes a first conveyor and a second con- 
veyor disposed in series with each other with 
respect to the direction of successive transport 
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5. 



6. 



of the packages, and wherein said position 
adjusting means is operable to adjust the 
amount of transport by the second conveyor of 
any one of the packages transferred from the 
first conveyor to the second conveyor. 

The package rectifying apparatus as claimed 
in Claim 4, wherein said holding means is 
disposed between the first conveyor and the 
second conveyor for selectively protruding into 
and retracting from a transit path between the 
first conveyor and the second conveyor, said 
holding means when protruding into the transit 
path, operable to hold the trailing end of sand 
another one of the packages, which has pro- 
truded rearwardly from a receiving end of the 
second conveyor. 

The package rectifying apparatus as claimed 
in Claim 5, wherein said first conveyor has a 
receiving end remote from the second con- 
veyor, said receiving end of said first conveyor 
being rotatably connected to a machine frame- 
work such that a delivery end of said first 
conveyor adjacent the second conveyor under- 
goes an angular movement between elevated 
and lowered positions, and wherein said sec- 
ond conveyor is positioned so as to receive 
any one of the packages from the first con- 
veyor when the delivery end of the first con- 
veyor is moved to the elevated position. 

The package rectifying apparatus as claimed 
in Claim 4, further comprising a stopper posi- 
tioned adjacent the delivery end of the first 
conveyor from which any one of the packages 
is transferred onto the second conveyor, said 
stopper being operable to regulate a position 
of such any one of the packages in abutment 
therewith. 

The package rectifying apparatus as claimed 
in Claim 4, wherein said holding means in- 
cludes a stopper for regulating a position of 
any one of the packages in abutment there- 
with. 
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includes a conveyor and wherein said holding 
means includes a pusher operable to lift any 
one of the packages being transported by the 
conveyor. 

The package rectifying apparatus as claimed 
in Claim 2, wherein said transport mechanism 
includes a conveyor and wherein said holding 
means includes a vacuum suction holder for 
sucking any one of the packages being trans- 
ported by said conveyor to lift the package. 



12. The package rectifying apparatus as claimed 
in Claim 3, wherein said position adjusting 
means includes a sensor for detecting a posi- 
tion to which any one of the packages is 
transported by the transport mechanism, a 
stop means operable in response to a detec- 
tion signal from the sensor to bring the trans- 
port mechanism to a halt to thereby bringing 
the package to a predetermined stop position, 
and a feed control means for driving the trans- 
port means to feed the package a predeter- 
mined distance from the stop position. 



9. The package rectifying apparatus as claimed 
in Claim 2, wherein said transport mechanism 
includes a first conveyor and wherein said so 
holding means is disposed adjacent a delivery 

end of the first conveyor and includes a sec- 
ond conveyor having a direction of transport 
somewhat oriented downwardly relative to the 
first conveyor. 55 

10. The package rectifying apparatus as claimed 
in Claim 2, wherein said transport mechanism 
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